Regulation of transmembrane ion transport by reaction products of phospholipase A2. I. Effects of lysophospholipids on mitochondrial Ca2+ transport.
Lysophospholipids inhibited mitochondrial Ca2+ uptake, induced a net Ca2+ efflux, and thereby increased the extramitochondrial Ca2+ concentration. The inhibitory potency decreased in the order lysophosphatidylcholine (LPC) = lysophosphatidylglycerol (LPG) greater than lysophosphatidylinositol (LPI) greater than lysophosphatidylserine (LPS) much greater than lysophosphatidylethanolamine (LPE). This relative order is in inverse relation to the ability of the various phospholipid head-groups to build up intermolecular hydrogen bonds with neighbouring membrane lipids. This indicates that changes in Ca2+ transport induced by lysophospholipids are mediated by the interaction of the lysophospholipids with the mitochondrial membrane bilayer structure. The mitochondrial membrane potential, which is the main driving force for mitochondrial Ca2+ uptake, was affected in the same order by the various lysophospholipids. This reduction of the mitochondrial membrane potential may be the underlying cause for the inhibition of the mitochondrial Ca2+ uniport and the resulting release of Ca2+ from the mitochondria.